Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-334424 
(43)Date of publication of application : 22.11. 2002 



(51)Int.CI. 



G11B 5/738 
G11B 5/65 
G11B 5/851 



(21) Application number 

(22) Date of filing : 



2001-138170 
09.05.2001 



(71) Applicant 

(72) Inventor : 



SHOWA DENKO KK 

MOCHIZUKI NORIO 
SHIMIZU KENJI . 
SAKAWAKI AKIRA 
YO TERU 
KOKUBU MASATO 
SAKAI HIROSHI 



(54) MAGNETIC RECORDING MEDIUM, METHOD FOR MANUFACTURING THE SAME AND MAGNETIC 
RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium in 
which the crystal orientation of the magnetic film can be increased and 
the magnetic particles can be made fine, and to provide a method for 
manufacturing the medium and a magnetic recording and reproducing 
device. 

SOLUTION: A soft magnetic base film 2. orientation controlling film 4, 7; 
perpendicular magnetic film 5 and protective film 6 are formed on a 
nonmagnetic substrate 1. The orientation controlling film 4 consists of an 
alloy containing a first element and a second element which can form a 
solid solution with the first element. The first element is Ru and/or Re 
while the second element has the solid solution limit with the first element 
and does not form the hep structure as a single crystal. 
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Jl©-&-^CD:Hr#:MfcLTtt. Ru-SiO,. Ru 
-ZrOi. Ru-HfO,, Ru-TiO., Ru-A 
1,0,. Ru-C, Ru-B. Re-SiO,, Re- 20 
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<u^ii. umij H c ^mmKm±^m^i}^is.r-r^ t. 
^^<n.^iL. y-f xi#tt*iS'fb-r-5fci&T?ib-&. 

^JSd->e.i4SS©ff$«, 0. 1~0. 6nm(»*b 
<«0. 1~0. 4nm) t-T-SW^W^T?*^. 31© 

Tfcd^ifcjiviAt, aTe«^^«e<i:-r^©*w*L 

[0 0 2 3] ±tB¥€:Wjfi^, aJlWifi^©ai£M©W 

J^#)|s^ttvi■rn*>#ifea«l3fi$^:-5^^, ^mm(Dmm.m 

JCtt, l&±«7CSg*-^tf^# (TbFeC 

[0 0 2 4] ^itattiK5®agjptt, mmii-r^n^m 

■r^s«-g-jc»a, y-fX^tt*<asfb-r-&, ^mi/f^T 

■r^m<DmMi)ii&:LK)^-r\'^rzii>. iiffl±«3~i o o 

[0 0 2 5] mM^5 ii^m.iffi&m2 iKomm, 

-T/Sto-^H UC5^-rrB^SaA«, 6 0 nmOT (ifSL< 
tt4 0nm£AT, $ &JC»*b< «2 0 nmiE^T) iif 

oT, ^&in^mtz^^y[iiimmm^tm5tm.w/i. 
Tmm2 t(Dm\zM^:^tx^mm.^^^mtv. mM<D 

B8A*i±l2^H«:*iA-Si:, Um^^^izm^^y i^i)^ 

[0 0 2 6] «^6«. mmm^m 5 (Dm-k'&m < ii 
tfetc, mm.^y \fiiimmzmMhr:ii:^izm^m®<D 

«-rsfcj6©fe©-xf, tie3fe^»©*t^s^*^-r-5;iid« 

0d;^«C, SiO,, ZrO,©*— 



( 6 ) 

9 

TfeS. «^6CDff$«. 1~1 Onm©|gHt-r-5 
[0 0 2 7] mmm7iZit. /X-7;l/:tDJt?'JX— ^ 

[0 0 2 8] ±t2iW^CD®mfe®«K^*:^Sig-r^ir«, " 

JfeM2«rjgfi£L. iicviT. i£JSic^£;i;T;i®4>:attK2 10 
f6iMffli|g4. iiiteSttJK5^i(M:;^^x/i-y^'i£;5:t'trj;D 

?^^£-r-5. X/t-yrS'fe CVDfc -f:t>h'- 

■5. 

[0 0 2 9] |icattTS6iK2©^HJCK{tM31SJg-r« 

w^m^Ti&m2 >&m^vrzW:. mm^Tmm2 

~ 1 0" P a©«^ftlC^#bT 1 0 ' P aSl±<Dmm:fJ 

x&<Dm-mM.\zi0imBTmm 2 ^® 0 . 1 ~ 3 0 
aiiT«fe-K2*g^^^«;«;;^tci®-ri^,c«, ^^-r-s^ 

#lcg!^«rT;i'rf >^ 

X;«f:^tbT«. fi«l;^«T;>rf>lcK^^#:a^T0. 

0 5~1 0%Sffiil^b;fc:«fX*i«F®CffiVi^n-5. d 40 

©i)(att™JK2®«®Kfk(C=koT. t>cattTite^2 

J; V . *icfi3EttTflfi0 2 1 e>je6tt<^ 

[0 0 3 0] m(^mmm4\z, miftm (Ru^^zsy 

*7t«Re) i:|g27C^ (V, Nb. Ta, Cr. M 50 



2002-334424 

10 

W» Mn, N i » Pd, P t. I rUH) 
V^T. X/1y^'fe»;iJ;0ffil6l4!l^fl}iK4*Jg^-r-5J:i:*« 
[0 0 3 1] E|ifI^ffll|g4»C, ±t2^{b«& (S imt 

z rmtm. H fmtm. t i Kft;^;. a m^bi^ 

Ult^^lS.^i'-^y h€rfflViTEl«iMW]K4€rJg^-r-5 
Clt*^-C^-g). SfcS i, Zr, Hf, Ti> 

[0 0 3 2] SiSattl^S*, S^^M^ t*^JII®d^ 
^;&:«.^B«jgti-r-S.3(i^Jr«. gigJ^M (Co. Co 

d^) i)^^i3.^f&2<D^—'fvh^^mzm\<^x. -tn 

[0 0 3 3] «SiK6®Jg^5^Si:LT«, ^-jJ^^^J' 

Aft€:^lf-5C:i**-e#S. ^fc> S i O.-^Z rO.O 
rJ'— y-y h*fflVi;fcRFX/1y^', cfe-SV^fiS i ^Z r 

X&ffiViSSiiS'liXy'^y^'lCJcoT, S i (X-^Z rO, 

m\z^K>m^^tirz^mm^z\t'^. ^(Dmm^:km\z/b 

[0 0 3 4] ^mmmmomM.ME.mi^i^-cit. mmmm 
m4iii. f&iTcmt. z.<ofs 1 7cm\zMi^&m^mi3.m 

fe0T7*S:^^JCJ;-DT, B3|nI®ffllJK4C9iigaia[SH4€: 

*fcia[Bi«aiBijK4»c:fev»TiKa«^*/Mg^@{bb, 
[0 0 3 5] m^umm^t:. ±iemi*5j;i/^m27c^ 



( 7 ) 



11 



[0 0 3 6] ifc, E(Bl$IIiHIJi[4»c43ViT. mmm^^ 

J:oT, iBlSiMffliK4 0j^lfTT^Sf •Siiiia 
[0 0 3 7] ZLtllznV. ^iTCsSJcMbH^K^^fe 

[0 0 3 8] £/b£lA)M^KI[4t:, S i mtm. Z 30 

<t;!^, HfK-fbffe, TiS!{b<fe, AlK'fbife, C, BO 

d^T^-S. SfcBEr6l^«3l]K4Jr*5ViTMffi:KL«r/h^'ft; 
[0 0 3 9] mt^mmm4\Z. ±tS-&^€:ffll'i-5Z:tlC 

;4Vi#iK-c*«)fcje>, iEini^«iK4F^-t?«gafed^*fi£«-r 



it#M2 002-334424 
12 

■5. 

[0 0 4 0] Sfc, Er6]S!lfflI]i[4l'*5V^T, *£tt;gt®^ 

[0 0 4 1] Sfc, Mitt®^4Jg5®i^ft^2[a]ffi*[^iI±$ 
'vy Kt^itateiKs t^lKttT«M2 ^©PflicjgfKS 

[0 0 4 2] Sfc, ;i©a^t2gtiK<*:T?«, RuiJilX 

/sfcttRetc, ±f2^^ip^ (^27cm> ±umii:m. 

J;t^/^fc«Re^£*JffiT?ffiViS*i-&Jcit'^, 

[0 0 4 3] ji^^mmm-vit. «icaftTJftK2 tisi^i$!i 

I8]K4 iKOmiZ. N i A 1 ^d^6.i^€)ErolMiS|lT*i^3 

*l9:Jtfc. iB|filW«||[4©«^3feri|B^T?*SRu-e-^. R 
T^m3>S:m»^Z.tlZJ^-:>X. iB(«lMfflK4 ©i^ffi^ 

flisifflibb, •^©±ir;^j«$n-&Sita%]^5©i@A)|^ 

^1fi^mt.1s.^, E|pJ*HlT*JK3*l9:l-t«JltlcJ: 
■:3TErSi$!lW^4©iea©Sfcffl'fb*tBj|gt;S:-5©«, BE 
rnI^«IT*|g 3 (N i A 1 ^) ©i^fti^*t/h3 < 

[0 0 4 4] ^fzComi^^et^ttl^ (CoZ r^, Co 
ZrNb^, CoZrTa^. CoZrCr^, CoZ 
rMo»^^^) . Fe*|^[attt^!p^ (FeCoJR, F 
eNi^, FeAl^, FeCrm^^^) f3iiif)^^U 
^W^mBTi&m2 ±iZ. Ru^^-^Re^^A^^jJcSiB 

t^mmm4^. m-mm^-r^m-^izi-i. z.tiibm.mitT 

mm2 ^BB[ql$!l«]^4 <h©ffi©i^&{£©iftv>d'S. SBlo] 

«!IW^4 ©^(D^figS^tr:feV^T:KJgfie*t® ^ KHZ<<U 
K). Er6l®fflim4IC:teViTiettife@*i^fl^— ti^O-l'-r 

jioTViSfc*, sr6i«ii33iK4®^!ga8fies^»c*Jt«)S 
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13 

[0 0 4 5] ^mm^&sli<Dmm:^m■v^t, m^mmm4 

iB[^^m 4 ^ ct OCSitai^l^ 5 <0|gSiB[n]i£ &[^± ^ 

[0 0 4 6] ^tz. ^\^Mmm4\Z. ±|S^<t;!fe. C. 10 

]K4i3J:i;iiitai4M5©igffiEf6H§*[^]±$-e-, 

[0 047] 02 tC^-r J: 5 »C, *%?90M«IH©J«ft: 
Ttt. iB[n]M^J|g4^:Mitaii]^5 

Co^^a:LT«, CoC r *fflViSnt*»T?^-5. * 
ifcTa, Zr, Nb, Cu. Re, Ru» Ni, Mn. 

SfcTa, Z r, Nb, Cu, Re, Ru, Ni, 

Mn, Ge, Si, O, N, B*^e.a«n-5 1 SSifctt 

vi^iitfcT^^. ^att^'Faij^s^i, m-r^^iimm. 

mitm 5 iticfiBE^* T*iK 2 t ©ffifR**:*;^ < & s Ji t 30 
2 0 nmeJlTtT-&0*<jifiL<, 1 0 nrnfi^TfT-S 

T, ^itattiK5©iBr$Ht&r^±$ii-«fiai*j*ii5je>-5J: 

[0 0 48] H 3 \Z^-r^ O »C, *^^®fiai^fagl«E*|s: 

fctf^-g). l!att|g9JCffiV^^n^*j!|6f-tL-T«, Co 
C r^^«rfflV^«,^li:dt-e#.5. *fcS^^fli:#±« 40 

ffivi-5;itfc-c€r«>. ffifiaEffiK9«, »a;tjHc*i5 0 

0 (Oe) JU± (»ib<«1 0 0 0 (Oe) l^±) Tf 

®SaH4i^9©/P3«, 2 0~1 5 
Onm (»*b<tt4 0~7 0 nm) ir-TSWjffib 
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[0 0 4 9] SJe3tt^9^^tt^c:i:lrJ;oT, t^aiS 

s ^1 aattis 9 ^^m^yi&m 2 1 1 

©re^jr^its ^1 1 J; 0 , sattM 9 t^mitTm 2 

[0 0 5 0] 04(^, 4i:^^(C^-&amfBgl||^^fi© 

»mi^i 0 izf!thxm^<ommn^^fTomM^v h 1 

2 t, «^'\-/ K 1 2 *IKi!iS-a-«'v^y 1 3 

a^^-y H 1 2(C2lofcD, a^^'V H 1 2*^e.©s^ 

[0 0 5 11 mM.^y H 1 2 i UT«, 
ffiVi.5C:t*t-e#-5. S5(4, ^ffi^y K©— 
f t>©T, ¥Mm^y K 1 2 tt, 1 5 t, 3-f 1 

mm 1 7 t4ii£©*is&affi 1 8 h^mr^mmnm::!^ 
mzm^^n. ^mmi7\t, isawf tcsiaattJK 5 ic 

[0 0 5 2] mmm^y K 1 2 SMV^T, «^IB®«E^*£ 

1 0^©fsgi«:ff5^ica, yaffil 7 ©jfeSd-^e-s^-a- 
16] ica^b ^:©S5, aafSgi«^*:i otc«t^sstt 

T*iK2*«g:ttsnTv»sfcje), 1 7 ©am 
«, Mnatti^s, mm^Tmm2^mr:}xn^mmi 

1 2 tmsi.timmi^ 1 0 t<Dmizmm^n^:Lt\zj:. 

0, am©ttlAt)©^**«ttb, ii5^fl[©tB®f?^*«Bl 

miz:^^. *^ai4M2 i:aiftasi 8^©rB^©a 

iz^^ifi. m^mm 1 8 <Dmmit±mm 1 7 \zit^x-t 
ij-ic/sv^fcae), mmmmi aii^iEtODmMm&^t-i-^iz/i^ 
< 0 , ^©Mifraffi 1 8 *■> e,©a:sir J; D^itait 
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15 

im^mzm.:kmnmi (gmr) m'f&m^rc^-tm 
[0 0 5 3] ^^mommzmmmt. mmimmi^ i 

"f-^mm^t-r^zitiji-v^^. .tor, «a;^«rSisS). lo 

[0 0 5 4] 

ft (T^JUAttSSC-a 0 10) cD^5^^>;'?i*jiriR 
A'f^€rP»Lfe^, j:©:if5x*«i±»c, loot:® 20 

M**fi=T?8 9at%Co-4at%Zr-7a t %N 
b*-»e>i'iSt»[a'ftTfi!!]K2 10 0 nm) 

rS'ffitrJiDJ^fSbifc. :;*cViT, 2 0 o'Cojas^frt?. 

t>C®'f4T%IK[2±»r. SOatSSNi-SOat^Al 
*^e.?S:-2>E(nlMfflTifei^3 (ff^Snm) ffi[6ifel^8 

f6l$!lW^4lc«. ^iMiiei- (Ru^;fe«Re) 112 
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MilSl- (V. Nb, Ta, Cr, Mo. W. Mn, Ni, 
Pd. Pt. Ir. SiO, . ZrO, . HfO, , Ti 

o,. A 1,0,, c, sfc«B) t*^e>-^s-8-^*ffl^» 

62ata6Co-20at96Cr-14atS6Pt 

-4 a t %Bd'>?,;^-g>iiiilggE14iK5 (jpS 3 0 nm) $r 

P aJCT^<£fT-pfc. JfcV^T, CVT>m\Z^ritl—iS?- 

x-7';i.d'>?,;^:g,jS}tiK7 (;»3 2nm) *J^*£b. a 

[0 0 5 5] (tt:Sl5«»ll, 2) ^\^Umm^^ RuSfc 
ttR e SJiS <bCD tf -5 ^1 tJ^i1-«^iS««l 1 

b ra^is® ^ s b ;rc. 

[0 0 5 6] #a^WBSl^CDa^#«$, GUZ I K 
aMU- h'^-f hTzh^-f-tfRWA 1 6 3 2, 
tf>;^^'>KS 17 0 IMP&fflV^TtBS^bfc. S^i^ 

iSI2®<SSl 0 0 kFC I . X7— V'— h6 0 0 kFC 

I m^m) »rTa!i«<£fTofc. i^«$r« 2 jcs^-r. H 
c (1. mmsm.mf-^mwL i ic^bSKT^^^rnKca^b^ 

[0 0 5 7] 
[S2] 



« 
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17 
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m2mn 

(atX) 


H c 
(Oe) 


(nV) 


S hTRin 
(dB) 




Ru— V 


25 


4354 


2. 87 


17. 69 


#A» fnl f% 


Ru— Nb 


25 


4199 


2. 86 


17. 74 




Ru— Ta 


15 


4229 


2. 97 


17. 71 




Ru— Cr 


40 


4075 


2. 98 


17. 80 




Ru— Mo 


40 


4137 


2. 96 


17. 66 




Ru— W 


40 


4144 


2. 91 


17. 58 




Ru— Un 


40 


4055 


2. 84 


17. 77 




Ru— Ni 


40 


4412 


3. 01 


17.82 




Ru— Pd 


15 


4130 


2. 86 


17. 78 


>-•-. XJL- /Hi , — 


Ru— Pt 


15 


4096 


2. 99 


17. 73 


^-♦-^ JW « « 


Ru — Ir 


40 


4095 


2. 86 


17. 61 




Ru— Si02 


20 


4022 


2. 95 


18.10 




Ru — Zr02 


20 


4200 


2. 96 


17.78 




Ru-llf02 


20 


4024 


3.00 


17. 78 




Ru— Ti02 


20 


4291 


2. 89 


17. 72 




RU-A1203 


20 


4112 


2. 98 


17. 59 




Ru-C 


25 


3933 


2.89 


17. 56 




Ru-B 


25 


4099 


2.87 


17. 73 




Re— V 


5 


4073 


2.84 


17.66 




Re— Nb 


5 


4092 


2.88 


17- 68 


-A-M-^ f^-M A A 


Re— Ta 


5 


4027 


2. 80 


17. 77 


^1^0122 


Re— Cr 


15 


3998 


2.96 


17. 76 


^^^M .M^^ ^ M 


Re— IId 


15 


4211 


2.90 


17. 62 


■-§-*• a J* Li A A 

^160(24 


Re— f 


15 


4038 


2.86 


17. 58 


^%992& 


Re— Mn 


15 


3991 


2. 79 


17. 73 


nig 0^26 


Re— Ni 


15 


3800 


2.91 


17,81 




Re— Pd 


40 


4148 


2. 84 


17.61 




Re— Pt 


40 


3927 


2. 86 


17. 50 




Re— Ir 


40 


3892 


2.81 


17. 65 


^ttM30 


Re— Si02 


20 


3783 


2.B6 


18.21 




Re— Zr02 


20 


4082 


2.90 


17.71 


_ * _ JMI MM 


Re— Hf02 


20 


4088 


2.86 


17. 60 




Re-Ti02 


20 


3974 


2.89 


17. 79 




Re — A1203 


20 


3966 


2. 76 


17. 64 




Re-C 


15 


4173 


2. 88 


17. 52 


^£60ii36 


Re-B 


15 


4237 


2. 86 


17.66 


It 1^0111 


Ru 




3404 


2. 84 


14. 04 




Re 




3126 


2. 79 


13.81 



[0 0 5 8] *2J;0. iElnI^ffllK4 »r R u SfcfiR e 
^m^Tz.VcMm\Z.\ic^. RuS&ttRe»C±fe^2KlSf. 

[0 0 5 9] (HJgfiais 7) Erfii^WiTJfelKaojfts* 

h (Ove r Wright, JJ^T, OWtV^^) 

z:©Kf!i«r6 0 nmjy,Ti:-r-&^:i:tCJ;oT, gtXfcW 
[0 0 6 0] 



Ttm \ZM L @^ 2 7cmt *-^tf ^^>6^ ^ 0 , 

mi7C3R*<Ru:feJ;I^/i&ttRe-ca5D, II2 7C^ 

[0 0 6 1] *fciBrfii*!l«m»c, s \ m.\\:m. z r^^b 

#), Hf^fb!^. Timif^s Aim<t<llO. C, B®5 
50 y-f XeM*^5Jtgt;a:-5. 
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20 



2-t^attT*^. 3'"iBr^©IWT 

1 0 -smtimmi^. 1 2 k 



mi] 



m2] 





1 
2 
3 
4 
5 

6 
7 




15 ,5 



16 



17 



18 



4] 



7 




^^^^^ 




6 



[06] 



9 





10 30 50 70 



14 
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F^'— 5D006 CAOl CA06 DA08 EA03 

5D112 AA03 BD03 BD08 



